The whole-body transcriptome of trout alevins was characterised to investigate the effects of long-term feeding of rainbow trout broodstock females a diet free of fishmeal and fish oil on the metabolic capacities of progeny. Effects were studied before first feeding and after 3 weeks of feeding diets containing different proportions of marine and plant ingredients. Feeding alevins plant-based diets resulted in lower fish body weight, irrespective of maternal nutritional history. No differences in wholebody lipids were found between treatments, and the tissue fatty acid profile strongly reflected that of the respective broodstock or first-feeding diets. We showed that the maternal diet history did not significantly affect expressions of any genes before the first feeding. Interestingly, we found an effect of maternal nutritional history on gene expression in alevins after 3 weeks of feeding. The major differences in the transcriptome of alevins from plant-based diet-fed females compared with those from commercial-fed females were as follows: (i) down-regulation of genes involved in muscle growth/contraction and (ii) up-regulation of genes involved in carbohydrate and energy metabolism related to the delay in growth/development observed with plant-based diets. Our findings also showed an effect of the first-feeding diets, irrespective of maternal nutritional history. Specifically, the introduction of plant ingredients resulted in the up-regulation of genes involved in amino acid/protein and cholesterol metabolism and in differences in the expressions of genes related to carbohydrate metabolism. Information gained through this study opens up avenues for further reduction of marine ingredients in trout diets, including the whole rearing cycle.
Introduction and temperature conditions. At the beginning of the trial, female fish were randomly divided into 139 two groups, fed from first feeding and through a 3-year life cycle, with either the broodstock 140 commercial (COM) diet or the broodstock plant-based (VEG) diet (26) . At spawning ova produced 141 by 10 female trout/group (3-year-old females) of similar body weight from each dietary treatment 142 were fertilized with a pool of sperm from males fed a commercial diet. Eggs were transferred to our 143 experimental hatchery (INRA, Lees Athas, France -permit number A64-104-1) where the water 144 temperature is around 7°C all year long. Just before first feeding (62 days post-fecundation) body 145 weights and survival rates of alevins were recorded and whole body samples of fry were collected. 146 The remaining alevins from both cohorts were subsequently split into three groups of fish. Each 147 group (four replicates) received one of the three experimental diets from first feeding, i.e. diet-M, 148 diet-C or diet-V. After 3 weeks of feeding, survival rates and body weights of alevins were recorded 149 and whole body alevins samples were collected for subsequent analysis. All the samples were 150 frozen in liquid nitrogen and stored at -80°C until analysis.
151
Lipid and fatty acid analysis 152 Total lipids of whole body alevins collected before first feeding (pool=15 alevins/maternal group) 153 and after 3 weeks of feeding (pool=15 alevins/dietary group), were extracted and quantified 154 gravimetrically according to Folch et al. (31) . Neutral (NL) and polar (PL) lipid fractions were 155 separated on silica cartridges (Sep-Pak, Waters, Ireland) (32) and fatty acid methyl esters (FAME) 156 were prepared according to Shantha & Ackman (33) . FAMEs were then analysed by gas Table 1 a-b). 201 Thermal cycling was initiated with the incubation at 95°C (10 min) for hot-start iTaq TM DNA 202 polymerase activation. Forty-five cycles of PCR were performed, each consisting of a heating step 203 at 95°C (15 sec) for denaturing, a second step at 60°C (10 sec) for annealing and a third extension 204 step at 72°C (15 sec). Following the final cycle of the PCR, melting curves were systematically 205 monitored (with a gradient of 0.5°C/10 s from 55°C to 94°C) to ensure that only one target 206 fragment was amplified. Samples without reverse transcriptase and samples without RNA were run 207 for each reaction as negative controls. mRNA levels of all target genes were normalized with the 208 housekeeping gene α-elongation factor 1 (EF1-α), previously used as a reference gene in salmonids 209 (34) . The expression levels were calculated according to the threshold cycle (ΔΔC T ) method (35) . 210 Statistical analysis and data mining 211 Data of weight, survival, lipid content and fatty acids of whole body alevins (collected before 1 st 212 feeding and after 3 weeks of feeding) are presented as means ± standard deviation (SD). Data were 213 analysed statistically using the R-software (version 2.14.0) and the Rcmdr package. The normality 214 and homogeneity of variance of the variables were tested with Shapiro-Wilk's test and Levene's 215 test, respectively. Data for alevins collected before first feeding were analysed by an independent 216 sample t-test to assess the effects of the different broodstock nutritional histories, when both 217 conditions were satisfied. The variables with non-parametric distribution were either normalized 218 with an arcsin transformation or, if the criteria were still not met (some fatty acids), compared using 219 a non-parametric paired Wilcoxon test. Data for alevins collected after 3 weeks of feeding were 220 analysed using a two-way ANOVA (p-value <0.05) to assess the effects of the nutritional 221 broodstock history and the first feeding diets. The variables with non-parametric distribution were 222 normalized with an arcsin transformation. Data from microarray analysis were normalized and 223 analysed statistically using GeneSpring software (12.6, Agilent). Data were scale-normalized using 224 the median value of each array to identify differentially expressed genes between conditions. An 225 unpaired t-test was performed to determine the effects of the nutritional broodstock history on the 226 transcriptome of alevins collected before first feeding, (Benjamini Hochberg FDR correction, p-227 value cut-off 0.05). For analysis of whole body alevins collected after 3 weeks of feeding, 228 differentially expressed genes were obtained by two-way ANOVA, with the different broodstock 229 nutritional histories and first feeding diets as independent variables (Benjamini-Hochberg 230 correction, p-value cut-off 0.05). For all genes found to be differentially expressed, Gene Ontology 231 (GO) annotations (biological process, cellular component, molecular functions) were obtained using 232 the Expression Analysis Systematic Explorer (EASE) software version 2.0 (36) . Significant 233 enrichment of GO was tested by using EASE software and the Benjamini correction (score < 0.05).
234
Gene expression data obtained by RT-qPCR were tested for normality and homogeneity of 235 variances with Shapiro-Wilk's test and Levene's test, respectively. When variances were not 236 normally distributed a logarithmic transformation was performed. To assess the effects of the 237 nutritional broodstock history and the first feeding diets, gene expression was analysed by two-way 238 ANOVA (p-value <0.05). Post hoc comparisons were made using Tukey's range test and 239 differences were considered statistically significant at p<0.05. Correlation of the mRNA 240 measurement by microarray with that by reverse transcription PCR (RT-PCR) for two of the tested 241 genes, chosen as examples, is provided as supplementary material ( Supplementary Figure 1 ).
242

Results
243
Growth performance 244 Survival rates and weight of alevins before first feeding and after three weeks of feeding are given 245 in Table 3 . No statistically significant differences in survival were found in alevins from the 246 different experimental groups, either before first feeding or after the 3-week feeding challenge.
247
Before first feeding, alevins developing from VEG-fed females had significantly lower body 248 weights (-13%, p-value <0.001) compared to those from COM-fed females. The initial slight 249 difference in weight resulting from the maternal nutritional history (VEG vs COM) was maintained 250 after 3 weeks of feeding, irrespective of the diets fed to the alevins. After the 3-week feeding trial, 251 alevins responded to the three dietary treatments (M, C or V) irrespective of maternal nutritional 252 history, with lower growth when fed the V-diet (V vs M: -27%; V vs C: -15%). 254 Data on alevins collected before first feeding were presented in detail in Lazzarotto et al. (26) and are 255 summarized in the Supplementary file 1. Briefly, before first feeding there were no significant 256 differences in lipid content between alevins originating from COM-fed (5.9% of fresh weight) and 257 VEG-fed (5.6% of fresh weight) females. The whole body lipid content of fry mainly comprised 258 neutral lipids (NL: 70%; polar lipids, PL: 30%) in progeny from both broodstock groups (COM and 259 VEG).
253
Alevin whole body lipid composition
260
In alevins collected after the 3-week feeding challenge (Table 4) , we observed an effect of both 261 maternal nutritional history and first feeding diets on the whole body lipid content, whereas no 262 interaction between the two factors was found. Lipid content was significantly higher in progeny 263 from the VEG-fed females that received the M-diet for three weeks (5% of fresh weight), whereas 264 the progeny from the COM-fed females that received the V-diet had the lowest whole body lipid 265 content (4% of fresh weight). No significant differences were found between the other treatment 266 groups.
267
The respective proportions of NL and PL were similar in all experimental groups (70% NL and 268 30% PL), and were therefore not affected by dietary treatments.
FA composition 270
Alevins before first feeding 271 Data on FA profiles of whole body alevins collected before first feeding were presented in detail in 272 Lazzarotto et al. (26) and were used in the present study (Supplementary File 1) as a starting point for 273 comparison with data from 3-week fed alevins. We found that alevins of females fed the VEG-diet 274 had higher n-6 PUFA, 18:2 n-6, ARA and 18:3 n-3 levels before the first feeding than those from 275 COM-fed females. In contrast, higher percentages of n-3 PUFA, EPA and DHA were found in 276 progeny from COM-fed females, with the exception of the PL fraction, where no significant 277 differences were found in DHA content between groups. Lower amounts of EPA + DHA were 278 found in alevins from VEG-fed females (1.4 mg alevin -1 ) than in alevins from COM-fed females 279 (2.6 mg alevin -1 ) ( Table 5 ).
280
Alevins after 3 weeks of feeding 281 After 3 weeks of feeding, the fatty acid composition of whole body alevin samples reflected those 282 of the respective experimental first-feeding diets M, C or V (Table 4) .
283
Polar lipid fraction 284 All FA classes (except SAT) were significantly affected by both broodstock nutritional history and 285 the dietary treatment.
286
Lower percentages of SAT were found in fish fed the C and V-diets, compared to M-fed fish.
287
Levels of MUFA were higher in fish fed the C and V-diets, with higher values in fish from VEG-288 fed females. The percentage of total n-6 PUFA (reflecting mainly 18:2 n-6) was higher when FM 289 and FO were replaced by plant-ingredients (C and V-diet), with higher levels in progeny from 290 females fed the VEG-diet. On the other hand, levels of n-3 PUFA were significantly higher in 291 progeny from COM-fed females, EPA and DHA levels being the lowest with the V-diet.
292
Neutral lipid fraction 293 Lower levels of SAT were found in alevins fed the C and V diets, the lowest levels being found in 294 progeny from broodstock fed the VEG-diet. Higher percentages of MUFA were found in alevins 295 fed the C-diet in both broodstock groups (mainly due to the higher 18:1 content).
296
Alevins originating from females fed the VEG-diet exhibited higher (or equal) levels of n-6 PUFA 297 than those from the COM-fed broodstock, with higher levels with the V-diet compared to the other The difference in quantity of EPA+DHA (mg alevin -1 ) originating from the maternal nutritional 312 history (COM vs VEG) still remained after three weeks of feeding, with lower levels recovered in 313 progeny from VEG-fed females, irrespective of the first feeding diets (Table 5 ). After 3 weeks of 
Microarray results
319
Transcriptome of alevins collected before first feeding 320 Although 3185 genes exhibited fold changes (FC) >1.5, 624 (FC >2), and 114 (FC >3) between 321 progeny originating for COM and VEG-fed females (Table 6a) , none of the changes was 322 statistically significant (p-value >0.05, false discovery rate >5%). 323 Transcriptome of alevins collected after 3 weeks of feeding 324 Two-way ANOVA analysis of the transcriptome profile of whole body alevins collected 3 weeks 325 after first feeding revealed that 71 genes were significantly differentially expressed in response to 326 the broodstock nutritional background, and 249 gene features in response to the first-feeding diets.
327
No significant interaction between the nutritional background of female broodstock and first-328 feeding diets was detected at the level of gene expression (Table 6b ). The GO enrichment analysis 329 highlighted changes in expression of genes involved in different GO categories (Figure 1a-b ). In the 330 following discussion we will focus on the main overrepresented processes, which are principally 331 involved in metabolism-related biological processes.
Effects of broodstock nutritional history 333
As regards analysis of the effects of broodstock nutritional history (VEG vs COM) on gene 334 expression in alevins, 54 of the 71 differentially expressed probes had an assigned gene annotation. 335 The GO enrichment analysis highlighted changes in metabolism-related biological processes (EASE 336 score <0.05). In particular, 11 genes involved in carbohydrate metabolism and energy pathways 337 (20% of annotated genes) were found to be down-regulated in the transcriptome of whole-body 338 alevins originating from females fed the VEG-diet, compared to alevins from COM-fed broodstock.
339
The GO enrichment also indicated differential expression of 12 genes related to muscle growth and 340 contraction (22% of annotated genes). For these genes, microarray analysis also revealed overall 341 down-regulation in the transcriptome of whole bodies of progeny of females fed the VEG-diet, 342 compared to those of COM-fed females ( Table 7 ).
343
Effects of first feeding diets 344
Of the 249 probes corresponding to genes differentially expressed in response to the first feeding been found to be affected by first feeding diet is provided as Supplementary Table 2 . 
Effects of broodstock nutritional history on gene expression
Of the genes found to be differentially expressed by microarray approach, four of the genes 366 involved in muscle growth and contraction were analysed by RT-qPCR (ACTA1, CKM, MYBPC1, 367 MYBPC2), and are presented in Supplementary Figure 2a . The analysis revealed down-regulation 368 of these genes in progeny originating from females fed the VEG-diet, confirming the microarray 369 results. In addition, RT-qPCR showed an effect of the first feeding diets (p<0.01) for ACTA1 and 370 an interaction between the broodstock nutritional history and the first feeding diets for CKM 371 (p<0.05) that were not evident on microarray analysis.
372
Of the genes involved in carbohydrate metabolism and energy pathways (Supplementary Figure   373 2b), PGK1 was up-regulated in progeny from VEG-fed females, not confirming microarray 374 analysis. Expression levels of five other genes (PYGM, PYGL, 6PFKM, SDHA and GPD1) were 375 not significantly changed when measured by RT-qPCR. This study is to our knowledge the first investigation into the effects of a totally plant-based diet (no 389 FM or FO) on the whole body transcriptome of rainbow trout alevins. It is also one of the first 390 studies investigating the consequences of long-term feeding broodstock (3 years) a totally plant-391 based diet on the ability of progeny to respond to different first feeding diets with a replacement of 392 marine ingredients rate of up to 100%. The relatively low values of FC found in this study 393 (although statistically significant) suggest that the modifications induced by the diets, and therefore 394 the metabolic consequences of the dietary replacement, are not so drastic. It is also important to 395 bear in mind that one of the limitations of transcriptomic analysis in early stages might be linked to 396 the use of RNA extracted from whole body fish, because such sample types include a mixture of 397 different organs. The use of this kind of sample thus does not provide information about the 398 regulation of expression in a specific organ and/or tissue. 400 We recently demonstrated that feeding broodstock the VEG-diet throughout a 3-year life cycle had 401 no detrimental effects on survival but resulted in lower body weight of fry before first feeding 402 compared to those originating from COM-fed females (26) . Survival levels after the 3-week feeding 403 challenge did not differ between alevins fed any of the three experimental diets (M, C or V), 404 irrespective of the broodstock nutritional history (COM or VEG). We found that a 50% replacement 405 rate (C-diet) resulted in lower body weights and the effect was more pronounced with total 406 replacement (M > C > V), irrespective of the maternal nutritional history. The concomitant 407 replacement of marine ingredients by plant-protein sources and vegetable oils is known to be 408 responsible for a reduction in feed intake and feed efficiency (37; 38; 39; 40) , resulting in reduced 409 growth performance (41) . This effect is believed to be mainly related to the replacement of FM but 410 not to FO substitution in rainbow trout (17; 42) , European seabass (43) or gilthead sea bream (44) . 411 Maternal nutritional history has no visible effect on whole-body transcriptome of alevins before 412 first feeding 413 Early embryonic development in teleosts is governed until the start of zygotic transcription by 414 maternally supplied mRNA that is incorporated into the oocyte during oogenesis (45) . Maternal 415 mRNA is critical to embryonic development since it implements basic biosynthetic processes, 416 directs first mitotic divisions, and defines initial cell fate and embryonic patterning (46) . Given the 417 previous findings on the effects of a plant-based diet on the transcriptome of adult fish and the 418 importance of broodstock nutrition for the development of progeny, our hypothesis was that 419 broodstock nutritional history can affect the progeny transcriptome. However, our results did not 420 demonstrate any significant regulation in the whole body transcriptomic profile of alevins before 421 the first feeding, despite differences in body weight and FA profile. These results suggest that no individual. Nevertheless, we used the same type of sample to analyse the transcriptome of alevins 429 after 3 weeks of feeding and we found a number of genes linked to intermediary metabolism that were differentially expressed i.e. according to the broodstock origin. Thus, the hypothesis of a 431 "whole body diluted effect" related to the sample type probably cannot fully explain the absence of 432 significant maternal effect. 433 Maternal nutritional history and first-feeding diets affect the whole-body transcriptome of alevins 434 after three weeks of feeding 435 Muscle growth/contraction, as well as metabolism-related biological processes, constitute the 436 largest group among the GO terms associated with the genes found differentially expressed in 437 response to both broodstock nutritional history and first feeding diets of exogenous feeding alevins.
376
Effects of first feeding diets on gene expression
399
Plant based diets do not have detrimental effects on survival but affect growth of alevins
438
In the following discussion we therefore focus on specific actors involved in metabolism from a 439 nutrigenomic point of view in relation to different levels of FM/FO dietary replacement. However, 440 since no interaction was found between the two factors, the effects of broodstock nutritional history 441 and first feeding diets are discussed separately.
442
Effects of broodstock nutritional history 443 In contrast to what was observed in alevins collected before first feeding, we found a significant 444 effect of the maternal dietary background on the transcriptomic profile of alevins after 3 weeks of 445 exogenous feeding. One of the possible reasons to explain these results can be found in the switch 446 of alevins from endogenous (vitellus) to exogenous feeding (external feeding). Indeed, the initiation 447 of exogenous feeding is known to alter gene expression, through the activation of different 448 metabolic pathways (29) .
449
A set of genes related to different aspects of muscle development and contraction were found to be 450 down-regulated in progeny from females fed the VEG-diet, compared to those from COM-fed 451 broodstock. In particular, we observed down-regulation of creatine kinases (CKM-CKB) and 452 myomesins (MYOM1 and MYOM2), which are involved in the structure of the contractile muscles, 453 as well as down-regulation of alpha actin (ACTA1), which is the major constituent of the contractile 454 apparatus. Down-regulation of myosin (myosin heavy chain, MYH2) and slow and fast type 455 myosin-binding proteins-C (MYBPC1 and MYBPC2, respectively) was also observed in alevins 456 from VEG-fed females. In fish, as in other vertebrates, skeletal muscle formation (myogenesis) 457 involves the specific control of several myogenic regulatory factors which control processes such as 458 specification, activation and differentiation of myogenic cells (47) . Once myogenic cells are activated, 459 they proliferate and differentiate; finally, in the later stage of differentiation the expression of 460 different genes that encode structural muscle protein, such as myosin light chain, actin and myosin 461 heavy chain is up-regulated, marking sarcomeric assembly (48) . The down-regulation of the major 462 muscular actors observed in the present study in progeny originating from VEG-fed females could 463 therefore be mainly related to the delayed growth, and specifically muscle mass growth and 464 development, rather than to the metabolism. Moreover, after three weeks of feeding the differences 465 in body weight observed between groups in response to broodstock nutritional background became 466 more evident. This increased difference could thus have helped in making the transcriptional 467 changes detectable.
468
Furthermore, an overall decrease in expression of genes related to carbohydrate and energy 469 metabolism was found. For example, a specific form of muscular phosphofructokinase (PFKM), an 470 actor of glycolysis, the main pathway providing energy for swimming activity in fish white muscle, 471 was less strongly expressed in fish fed diets containing plant ingredients. Another gene encoding 472 creatine kinase (CK) was also associated with the glycolysis-related gene expression pattern.
473
Previous studies on larva development of European sea bass (30) showed that these genes were 474 increasingly expressed throughout larva growth, linked to development of skeletal muscle (49) . 475 These findings suggest that the delayed growth recorded in fish from VEG-fed females in our study 476 may be linked to delayed muscle differentiation.
477
Considering the expression of genes involved in carbohydrate metabolism and energy pathways, the 478 results obtained by microarray analysis were not confirmed by RT-qPCR. This might be due to the 479 fact that the primers designed for RT-qPCR do not necessarily match exactly the probes on the 480 array, as it has been previously observed in a study on Atlantic salmon liver (18) . Indeed, due to the 481 whole genome duplication that occurred in salmonids (50) , transcriptomic and gene expression 482 studies are often more challenging due to the presence of duplicated and highly similar genes whose 483 transcripts might be differentially regulated.
484
Effects of first feeding diets 485 The dietary replacement of both marine proteins and oil sources by plant ingredients has been 486 shown to result in changes in protein metabolism (10; 21) . Interestingly, we found up-regulation of 11 487 aminoacyl-tRNA synthetases, which catalyse the ligation of specific amino acids to their cognate 488 tRNA and thereby assemble the building blocks of RNA translation and protein synthesis (51) , with 489 the plant-based diets. The results thus showed concomitantly higher expression of three initiation 490 factors and a translation elongation factor in fish fed the V and C-diet. Taken together, these results 491 seem to suggest that the replacement of FM and FO dietary sources by plant-based ingredients led 492 to higher levels of protein synthesis. Previous studies in fish have shown that protein synthesis rates 493 differ between tissues (52; 53) . In our study, we focused on the early stages, a period of major changes 494 in development, during which fish go through differential rates of relative growth of organs, called allometry (54) , in order to meet the specific needs of this critical developing stage and to ensure that 496 the most essential organs for primary functions are developed first, followed by the development of 497 organs with lower priority for survival (55) . According to these assumptions, and considering the 498 delay in (muscle) growth found in fish fed the plant-based diets, we can hypothesize that the 499 differences in gene expression between groups were mostly linked to the delay in development of 500 the plant-fed groups. However, since a number of processes have key roles in protein and AA 501 metabolism, the biological significance of the changes in gene expression observed is limited and 502 we prefer to treat this hypothesis with caution.
503
As for the broodstock nutritional history-related effects, down-regulation of genes involved in 504 muscle contraction was also found in response to the first feeding diets in progeny receiving diets 505 containing increasing levels of plant ingredients. These findings seem to confirm our previous 506 hypothesis, reflecting the delay in growth and muscle development induced by plant-based diets.
507
Another metabolic pathway significantly affected by dietary FM and FO replacement was that of 508 sterol metabolism. Our results suggest a general up-regulation of expression levels of genes 509 involved in cholesterol metabolism in fish fed the diets containing increased levels of plant 510 ingredients, namely the C-diet and the V-diet. Among the genes we found differentially expressed, 511 3-hydroxy-3-methylglutaryl-CoA reductase (HMGCR), a transmembrane glycoprotein involved in 512 the rate-limiting step of sterol biosynthesis, was increased, as reported in European sea bass fed a 513 diet where fish oil was replaced by vegetable oils (14) . In previous studies with Atlantic salmon (19) 514 and rainbow trout (10) , the authors found up-regulation of genes involved in cholesterol biosynthesis.
515
Plant ingredients are in fact rich in phytosterols that can interfere with cholesterol metabolism, 516 while diets based on marine FM and FO contain greater amounts of cholesterol (56) . The positive 517 effects on genes of cholesterol biosynthesis pathways found in our study confirmed that trout fed 518 the plant-based diets were capable of responding to the reduced dietary cholesterol levels in the 519 diets as early as 3 weeks from first feeding. Indeed, the cholesterol content in our experimental diets 520 was lower in the V-diet (0.34%) and the C-diet (0.52%) than in the M-diet (0.66%).
521
Our findings also suggest differential regulation of genes involved in different steps of glucose 522 metabolism with the introduction of plant ingredients in the diet. In alevins fed the V-diet we 523 observed up-regulation of HK2, a gene involved in the first step of the glycolysis pathway (57) , and 524 down regulation of GCK, which is involved in maintaining the hepatic glucose balance. Focusing 525 on the latter, a previous study with rainbow trout, gilthead seabream and common carp (58) showed 526 that nutritional induction of GCK gene expression and activity was associated with a high dietary 527 carbohydrate (starch) intake. In our study, the down-regulation of GCK may have been linked to the 528 lower level of dietary starch in the C-and V-diets (around 10% vs 13.5% in the M-diet). The low level of expression could also explain the absence of induction of genes involved in lipogenesis, this 530 process being induced when glucose is in excess. Alpha-enolase (ENO1), which participates in the 531 conversion of glucose to pyruvate, a key intermediate at the intersection of multiple metabolic 532 pathways including lipogenesis, was slightly down-regulated in fish fed the C-and V-diets, as 533 previously observed in salmon fed rapeseed oil compared to those fed FO (16; 18) . 534 Effects of broodstock nutritional history and first feeding diets on fatty acid profile of alevins 535 In a previous study we showed that feeding broodstock a totally plant-based diet (VEG) throughout 536 the life cycle affects the fatty profile of progeny (before first feeding) in both PL and NL fractions 537 (26) . In the present study, the analysis of whole body FA composition of alevins showed higher 538 percentages of 18:2 n-6 and 18:3 n-3 in those originating from broodstock fed the VEG-diet and in 539 response to the V-diet. These results reflected the higher dietary content of these FA and were 540 consistent with findings in many studies on feeding fish vegetable oils (24; 59; 60; 61) . Moreover, non-541 negligible amounts of n-3 LC-PUFAs (EPA and DHA) were found in both PL and NL fractions, Moreover, when comparing the amounts of EPA + DHA (mg alevin -1 ) in whole body alevins at our 562 starting point (before first feeding) and at the end of the trial (after 3 weeks of feeding), we observed a decrease in their relative quantities in alevins fed the V-Diet, irrespective of the 564 broodstock nutritional history. Indeed, during the 3-week feeding trial V-fed alevins from both 565 COM and VEG-fed females used around 54% and 36% of the amounts of EPA+DHA they had at 566 the beginning of the trial, respectively. These results suggest that the reserves in terms of n-3 LC-567 PUFA provided by the mother through the egg (vitellus) are enough to satisfy the needs of alevins 568 during early development, and therefore they do not need to activate the bioconversion pathway at 569 this stage.
570
The present study confirmed that increasing replacement of fishmeal and fish oil by plant 571 ingredients (up to total replacement) in the rainbow trout diet allowed fish to survive and grow, but 572 with slight differences in terms of weight. The replacement of marine sources by plant-based 573 ingredients in both broodstock and first feeding diets resulted in significant effects on the 574 transcriptome of whole body alevins after 3 weeks of feeding. However, the relatively low values of 575 FC found in this study (although statistically significant) suggest that the modifications induced by 576 the diets, and therefore the metabolic consequences of the dietary replacement, are not too drastic.
577
An organ-dedicated approach would be more informative and precise to improve understanding of 578 the effects of external input, and specifically the replacement of FM and FO by plant ingredients.
579
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Before first feeding 1 Mean Table 7 . Impact of broodstock nutritional history on whole body transcriptome of alevins collected after three weeks of feeding. Genes tested by RT-qPCR are in bold. Fold changes refer to progeny developing from VEG-fed females compared to progeny from COM-fed females. Table 8 . Impact of experimental first feeding diets on whole body transcriptome of alevins after three weeks of feeding (main Biological Processes impacted).
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Fold change (FC)
Probe Name Genes tested by RT-qPCR are in bold. Fold changes refer to progeny fed C or V-diet compared to fish fed the M diet. Supplementary Table 2 . Global effects of different first feeding diets on whole body transcriptome of alevins after three weeks of feeding.
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